Surgical Aspects
The subject of pigmented tumours of the eye is of immense importance, for both the fate of an eye and life depend upon correct clinical and pathological assessments, as far as these are possible. In deciding about appropriate treatment, particularly for malignant melanoma of the conjunctiva, it is necessary to exercise wise judgment based on -xperience that, because of the rarity of these neoplasms, few of us as yet possess.
The supporting tunics of the eye, the cornea and *sclera serve in a sense as a physiological and anatomical capsule resistant, for quite a long -time, to invasion of a malignant growth from without and, except at the weak sites of emissary vessels and nerves, form for a time a barrier against outward extension of a tumour arising in -the uveal tract within the eye. This is of some surgical importance. Except for malignant melanoma of the iris we are still in some ignorance ofthe variations in natural behaviour of these tumours particularly those occurring in the conjunctiva, ciliary body and choroid and because of this we are often unable to predict the likely course of events.
Malignant Melanoma ofthe Iris
Undoubtedly our ideas about the treatment of -this tumour have the firmest basis. These welldifferentiated neoplasms are slow growing, have no karyokinetic figures and when wide iridectomy is performed there has been no instance of local recurrence and no life has been lost from metastases in follow-ups as long as thirty years. Radiotherapy of a malignant melanoma of the iris produces no effective irradiation changes in the tumour cells. Attempts have been made to irradiate malignant melanoma of the iris by inserting radioactive tantalum rods into the anterior and posterior chambers on either side of the neoplasm, a quite unjustifiable, mischievously traumatic and ineffective procedure.
A recent alternative treatment is light coagulation but there is, in doing this, some risk of damage to the cornea and lens. Wide iridectomy is preferable to other methods of treatment.
A nodular malignant melanoma near the iris root may for a time press against the posterior surface of the cornea without infiltrating it but if infiltration seems evident on slit-lamp and corneal microscope examination a disc of corneo-sclera of appropriate size is removed by trephining over the neoplasm, a wide iridectomy is performed and the corneo-scleral defect filled with a corneal graft.
When gonioscopic examination of the filtration angle shows an extension of the iris neoplasm posteriorly into the ciliary body exploration of the extent of this is effected either by reflecting a three-sided scleral flap based posteriorly or by two scleral flaps over the site of the extension. If the extension into the ciliary body is only about 1 or 2 mm and is a thin sheet of cells it is, I think, justifiable to attempt the destruction of this small area by electro-desiccation with a fine diathermy needle and then proceed to wide iridectomy. If, however, the extension into the ciliary body is more than a thin sheet of cells then the more formidable operation of partial cyclectomy is indicated after cutting the iris. To prevent the hazard of vitreous loss Fleiringa's ring is sutured at 8 sites to the epibulbar tissues, and to reduce the risk of intraocular hemorrhage the growth is circumvallated with penetrating diathermy. The iris is seized with forceps on either side of the neoplasm (Fig 1) , is brought into the incision and radial cuts are made on either side from the pupil margin to the iris root. Partial cyclectomy (Fig 2) is effected by a scissors cut passing just anterior to the diathermized area.
A rarity is malignant melanoma of the iris and ciliary body in one eye and of the choroid in the other. The treatment of a large malignant melanoma of the ciliary body, 6 mm or more in diameter, is most unsatisfactory. I have found that both the application of semicircular radioactive-60Co applicators sutured to the sclera and the interstitial insertion of radon seeds have failed. It I 463 is at present too early to assess the result in a patient, aged 31 treated by surface radioactive 60Co six months ago. The neoplasm has shrunk to about a quarter of its original size. Excision of these large neoplasms by partial cyclectomy risks a severe intraocular hemorrhage and the hazard of vitreous loss. The latter may be prevented by deliberate aspiration of 025 ml of vitreous and its replacement at the end of operation.
Malignant Melanoma (Cancerous Melanosis) of the Conjunctiva
The treatment of cancerous melanosisintraepithelial malignant melanoma of the conjunctiva affords a stern challenge which, it seems, may be met only by a combined team of pathologist, radiotherapist and surgeon. These neoplasms are relatively rare, occurring in a proportion of 1 to 40 of intraocular malignant melanomata, a fact that argues for their collection at a centre where one team could treat and follow up.
Opinions about the management of these patients differ from an attitude of laissez-faire, still held by a few, to accepting Reese's drastic advicethe mutilating operation of exenteration of the orbit even on diagnosing the so-called precancerous melanosis. There is doubt whether exenteration saves the patient from death by metastases.
The advocates of laissez-faire, whose numbers must be dwindling, justify their extreme view by 'the fact that some of these neoplasms cease to grow and may even disappear spontaneously. It is also a fact that so-called precancerous melanosis may not become malignant for five to ten years and sometimes never. Until we know more about the natural behaviour of these precancerous neoplasms it would seem justifiable to wait and keep them under close observation. It seems futile to take such an intermediate course as advising excision of an unoffending eye still with good vision, for cancerous melanosis does not infiltrate deeply to enter the eye while to leave much of the conjunctiva, as happens with excision of an eye, is inviting local recurrence in the socket.
A partial biopsy of a suspected lesion is unsatisfactory for the pathologist and is, in my opinion, mischievous surgery.
The biopsy should be wide. The lesion should be circumvallated at least 4 to 5 mm wide of its conjunctival limits by diathermy needle coagulation (Fig 3) . The dissection is made towards the limbus. An incision is then made about 2 mm beyond the line of corneal infiltration and a lamellar keratectomy performed, the knife being swept from unaffected cornea towards the limbus (Fig 4) whence the block of affected conjunctiva and cornea is removed. If there are small points of infiltration in the sclera these may be touched with a diathermy needle and if more extensive a lamella of infiltrated sclera may be removed.
A small area of denuded sclera and cornea may be covered by undermining adjacent conjunctival flaps and suturing these together. A larger area may require for its cover a free conjunctival graft taken from the upper fornix of one or other eye.
If the lamellar keratectomy is more than 2 mm wide a free-hand lamellar corneal graft is sutured into the defect. When healing is established after this operation prophylactic beta irradiation may be carried out if there is any doubt about a sufficiently wide excision. Large doses of irradiation have blinded the patient from diffuse keratitis and complicated glaucoma. I have treated a patient with cancerous melanosis by excision of the main mass of growth and by surface diathermy to the multiple islands of pigment cells in the bulbar conjunctiva. Slit-lamp and binocular microscope examination showed that the cell-clumps had shrunk considerably, and there was no recurrence up to the time when she committed suicide, because of domestic unhappiness, five years after this treatment. If cancerous melanosis recurs in the bulbar conjunctiva after excision and beta irradiation a further attempt at surgical removal followed by irradiation, or by the latter alone, would seem justifiable, and exenteration of the orbit kept only for a recurrence which failed to respond to more conservative treatment.
Lids
The surgical treatment of malignant melanoma of the eyelid is wide excision through its full thickness. In the case of a small neoplasm affecting the lid margin or just below this, mobilization of the temporal part of the lid for closure of the surgical coloboma is assisted by orbicularis myotomy at the lateral canthus; and vertical notching of the lid margin is prevented by Wheeler's halving technique.
When the whole lower lid has to be excised, a temporary tarsorrhaphy is done and a delayed bridge pedicle is raised and lined with a free conjunctival or buccal mucosal graft. One week later this is swung down into place.
When the whole upper lid is excised immediate cover of the eye is effected by splitting the lower lid, mobilizing the tarsal plate and suturing to this the levator palpebree superioris muscle and 
Choroid
We are sometimes faced with the tragedy o malignant melanoma of the choroid in an only eye, or where the other eye is grossly diseased or too amblyopic to be of use. Indeed the vision in the affected eye may be very good and the neoplasm small. In such circumstances it seemsjustifiable on clinical results to date to try irradiation by bringing the radioactive source as close as possible to the neoplasm and striking it with a dose which we hope will be lethal to the neoplasm and safe for the eye. The results of irradiation seem to be better when the neoplasm has not As most of these neoplasms have a circular base, radioactive discs which conform to the curvature of the sclera have been used, of appropriate size for the radioactive element to overlap the periphery of the neoplasm by at least I mm. The loading has been designed to give even isodose curves in a lenticular or hemispherical tumour arising from a curved surface (Fig 5) .
Crescentic applicators are used when the neoplasm is adjacent to the optic disc, the concavity of the crescent embracing the optic nerve. The size of the neoplasm may be assessed with fair accuracy by a graticule projected on to the fundus by an ophthalmoscope (Fig 6) . At operation the site of the neoplasm is marked by either katholysis punctures or diathermy (Fig 7) , and confirmed by ophthalmoscopic examination. The radioactive applicator is applied precisely over the marked site and the holes in its lugs are marked with gentian violet. At these marks scleral sutures are inserted and then are brought through the holes in the lugs to secure the applicator to the sclera (Fig 8) . which after irradiation has been for twelve years a flat scarred area (Fig 9B) .
The results in a series of 59 patients show that 31 of these seem to be successful to date; 2 were successful but died of intercurrent disease, 1 nineteen years after irradiation; 1 has become blind; 11 have had the eye excised because the neoplasm was not completely destroyed; in lIthe result is still uncertain; and 3 in whom the growth was far advanced have died of metastases. Fig 1Oshows the survival in years to date of the 31 successes. It is of course improper to claim a five-year survival as a cure, for patients have been known to die of melanotic metastases twenty years after excision of an eye, indeed Chisholm (1953) quotes a case of thirty-six years' survival before clinical evidence of metastases occurred.
Rarely it may be justifiable to attempt local excision of a neoplasm in an only eye when irradiation has failed. This formidable operation is done through a lamellar scleral flap trap-door placed over and wide of the base of the neoplasm.
Diathermy circumvallation should effect hmemostasis in the line of resection (Fig 1 1) . Surprisingly Professor Norman Ashton (London) described the pathology of melanomas of the uvea, their lstology, prognosis and hstogenesis. He also discussed pigmented tumours of the eyelids and conjunctiva with special reference to cystic nxvi, juvenile naevi and blue nxvi, and gave an account of intra-epithelial melanoma of the conjunctiva.. His subject matter is summarized elsewhereM Ashton N (197) The papers will be published in Clinical Radiology.
